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clonal neoplastic proliferation. The distinction Accepted for publication 26 January 1995 for both types of lymphocytes can be made The PCR product (20,ul) was separated at 200 volts on a 12% mini polyacrylamide gel. The larger V/C PCR products (table 2) were electrophoresed for 1 ' hours whereas one hour was sufficient for all other products.
The sensitivity of the method was established by mixing cDNA obtained form normal blood with that from the T cell line Jurkat J6 (from the European Collection of Animal Cell Cultures) in various proportions (on the basis of absorbance at 260 nm) and subjecting the mixtures to PCR with the V/C primers.
For Southern blotting, 10 pg genomic DNA was digested with EcoRI, BamHI or HindIII, separated on a 0-8% agarose gel and transferred to Hybond N (Amersham, Little Chalfont, UK). The TCRI constant region probe M1 3IBIOBBI16 and TCRy joining region probe M1 3H60'7 were labelled with DIG-dUTP (Boehringer Mannheim UK, Lewes, UK) by PCR. 8 Hybridisation and detection with LumiPhos 530 were carried out broadly according to Boehringer Mannhein protocols. T cell disease was suggested in the peripheral blood mononuclear cells of some patients by abnormalities in leucocyte immunophenotyping and in lymph node sections by an antibody panel including UCLH1 (DPC Ltd, Llanberis, Caernarvan, Wales, UK) which detects the T cell CD45RO antigen.
Results
The RT-PCR product from normal peripheral blood mononuclear cells amplified with all primer combinations appeared as a ladder, with seven or eight bands usually clearly distinguishable (fig 1, lane 1) . The sizes of the ladder fragments were normally distributed with the greatest concentration (brightest bands) close to the mean of the known size ranges for the different fragments amplified ( We were able to repeat a random selection of these results using Taq polymerase from several other manufacturers. Samples ofmononuclear cells isolated from some patients (1, 4, 13, and 17) on the same and different occasions produced consistent results. Using RT-PCR, we have successfully confirmed the presence of a clonal T cell population demonstrated by Southern blotting in nine ofnine patients and in six of seven patients diagnosed on the basis of histology or immunophenotype, who were negative or not tested by Southern blotting. The most usual reason for Southern blotting failing to confirm the presence of a clonal rearrangement is that digests of the rearranged DNA produce fragments indistinguishable in size from the germline pattern. The apparent negative results on Southern blotting here may also be because of the lower sensitivity of the technique (5% of clones detectable') compared with the RT-PCR.
Conversely, two patients (8 and 9) shown by Southern blotting to have a clonal T cell population could not be detected by PCR using the V/C or V/J primer pairs. Such a failure might have been because of insufficient homology between the clonal rearrangement and the consensus V region primer which will not detect VP 2, 4, 8-3, 18, or 26 and we are currently investigating extra primers that would permit amplification from these VP families. However, in these cases the clones were not detected because they had a partial D to J rearrangement.
Such rearrangements are detected by Southern blotting and have been transcribed'6 so would be detectable by PCR, but not using the V region primer. Amplifying across the D/J junction did reveal the T cell clones in these two patients (fig 1, lanes 10 and 11) . Although complementarity to the D primers is likely to be destroyed by complete rearrangement of the TCRP gene, the D/J primers did indicate the presence of a clone in some patients (for example, patient 6) where it was also detectable with the V primer (that is, complete rearrangement). The most likely explanation is that the clone had rearranged at both alleles, but at one the rearrangement was incomplete. '6 In one case (patient 11) there was no clonal band on amplification with the V/C primers although a band was visible using the V/J primers, probably because the percentage of clone was below the detection limit with the V/C primer combination, but on slight restriction of the rearrangements, which can be amplified with each of the J primers, the clone assumed sufficient significance to be detectable. In one patient (case 13) two clonal bands in the V/C and V/J2 amplifications were observed but only one with the V/Jl primers (fig 1, lanes   8 and 9) . We attribute this to the particular J regions used in the clone, both of which could be detected by the J2 but only one by the J, primer. The two bands may represent the presence of two clones or the rearrangement of both chromosomes within a single clone.
The RT-PCR specifically detects clonal T cell proliferations-no patient with any other lymphoproliferative condition gave a positive result (table 3, patients 17-27; fig 1, lanes 4-7) . But 
